Binding sequence-dependent regulation of the human proliferating cell nuclear antigen promoter by p53.
Exposure of a lung epithelial cell line to ionizing radiation (IR) arrests cell cycle progression through 48 h post-exposure. Coincidentally, IR differentially activates expression of the cell cycle inhibitor, p21/WAF1, and the DNA replication protein, proliferating cell nuclear antigen (PCNA). p21/WAF1 mRNA levels remain elevated through 48 h post-exposure to IR, while PCNA mRNA levels increase transiently at early times. Since p21/WAF1 inhibits DNA replication by directly binding PCNA, the relative levels of the two proteins can determine cell cycle progression. The PCNA p53-binding site displayed reduced p53 binding affinity in vitro relative to the distal p21/WAF1 p53-binding site. Substitution of the p21/WAF1 site for the resident p53-binding site in the PCNA promoter altered the responses to increasing amounts of p53 or IR in transient expression assays. The p21/WAF1 p53-binding site sustained activation of the chimeric PCNA promoter under conditions (high p53 levels or high dose IR) that the PCNA p53-binding site did not. Binding site-specific regulation by wild-type p53 was not observed with mutant p53 harboring a serine to alanine change at amino acid 46. Limited activation of the PCNA promoter by p53 and its modified forms would restrict the amount of PCNA made available for DNA repair.